Toxicity of paracetamol in human hepatocytes. Comparison of the protective effects of sulfhydryl compounds acting as glutathione precursors.
The hepatotoxicity of N-acetyl-p-aminophenol (acetaminophen, paracetamol) was investigated in hepatocyte cultures obtained from eight different human liver biopsies. Incubation of hepatocytes with paracetamol resulted in a dose- and time-dependent glutathione depletion. Glutathione decreased linearly for 8 h, reaching a minimum after 12 h of exposure. Cytotoxicity, assessed as loss of cellular protein from plates, was observed only when glutathione decreased below 20% for more than 12 h. However, in one donor, cytotoxicity was observed with even a moderate glutathione decrease. Prestimulation of hepatocytes with 1 mM phenobarbital or 2 microM methylcholanthrene for 48 h did not lead to a significant increase of paracetamol toxicity, although the glutathione levels in 3-methylcholanthrene-treated cells were somewhat lower. Several metabolic precursors were examined in vitro for their ability to increase intracellular glutathione and the results showed the following sequence: N-acetylcysteine greater than thioproline greater than cysteine greater than 2-oxo-4-thiazolidine carboxylic acid greater than methionine. However, only N-acetylcysteine, thioproline, and cysteine substantially increased glutathione levels when 1 mM paracetamol was present in the incubation medium and thus prevented its toxicity. N-acetylcysteine elevated glutathione even after 24 h of preexposure to paracetamol. The fact that cell damage did not correlate with glutathione levels in all human cultures suggests that glutathione depletion may not be the only determinant of paracetamol toxicity in human hepatocytes.